04 October 2003

To: Phil Heitzenroeder

From: Wayne Reiersen

Subject: Follow-up from 9/30 FDR

In retrospect, I am glad that we held the FDR this past week, even though the review committee will likely deem it unsuccessful.  Important issues surfaced that otherwise would not have come to light.  The first eye opener for me was that we did not have the models defined that we would check the finished part against.  We planned on sending the models and drawings to the suppliers for them to review and feature, i.e. add fillets, draft angles, padding, etc.  They would send these models back to us.  We would in turn check them and they would become the part against which we would check their final product.  If this is correct, then we probably should not have held the FDR until we had defined the part we were asking them to build.  Hindsight is wonderful.  Once our models and drawings have been checked, we should send them to the suppliers for their mark-up while we complete the remaining steps to close out Final Design and authorize the suppliers to begin fabrication.

There was an interesting dialog in which Brown claimed that the drawings we were sending them should not change, even after their mark-ups.  Perhaps that may be true for the machined surfaces, but not for the as-cast surfaces.  If they beef up the thickness of the shell because it is too thin to cast reliably, we are probably not going to require that they machine it away (unless it creates an interference).  In Pro/E, drawings are associated with models (.prt files).  You cannot have your drawings associated with a model that is different from the one you will use to check the final product.  We need to clarify how we are going to use the models and drawings we send them and the ones they send back (which may be STEP files).

I had not appreciated prior to the review the full extent of interference problems we still have with the modular coils.  During the course of the review, I asked Art Brooks to provide an independent assessment of the clearances in the installed position and during field period assembly.  Clearances during final assembly were not assessed, but should be before the FDR.  Brooks’ findings are documented in 031001_AssemblyClearances_100_AB.doc, which is posted in the File Cabinet.  For the Type C winding form, which is the basis of the prototype, there were hard interferences between the wings and both adjacent modular coils (Type B and Type C).  This interference was expected and presumably can be fixed by carefully tailoring the profile of the wing and the shell section into which it nests.  Your spin on this during the FDR was on the mark - we took this as far as we could with the tools we now have.  After the PDR on October 7-9 and SOFE03 the following week, we will install Wildfire and resolve this problem once and for all.  This sounds like a reasonable path forward.  However, it does not address the clamp-to-clamp and clamp-to-bundle interferences that Brooks noted in his report.  Even more extensive interferences were noted with the Type A and B coils. How and when we are these interferences going to be addressed?  Do they affect the prototype winding form?

We are going to have to prepare WPs for every job next year.  This is no longer a subject for debate.  I like Williams’ portrayal of what a WP is – it is an agreement between the RLM and cog, especially on the design and safety controls that will be applied to a job.  On NCSX, I plan on having a one-to-one correspondence between jobs and WPs.  For every job, there will be one and only one WP.  The WP is generated along with a WAF.  It is closed when the job is closed.  This convention is not universally applied at PPPL, but it’s the one I would like to use on NCSX.

Hawryluk is looking for a WP for this job.  Please generate a WP that covers all of the remaining work in Job 1404.  For the engineering controls, we do need an FDR for the prototype MCWF.  The minimum requirements for the FDR should be as follows:

1. Models and drawings – The models and drawings that are going to be the basis of what they build and we inspect.  They should be checked for completeness, consistency, and adherence to drawing standards; released at the Final Design Release Level; and ready to sign.

2. Product specification – The product specification that will provide the technical basis of this procurement should be signed.

3. Design maturity – Known deficiencies in the design of the Type C coil should be reviewed to ensure that the purposes of the prototype MCWF are not compromised in going forward and building the prototype based on the current Type C coil design.  Likewise, procedural issues related to drawing/mdoel development and checking should be resolved. (See issues highlighted in previous paragraphs.)

4. Chits and Review Committee concerns for the 30 September FDR – These should be addressed before the next FDR.

Upon successful completion of the FDR and resolution of the chits, authorization to fabricate the prototype can be given.  

I am uncomfortable with the way the WAF currently describes the prototype activity as a single bar with no intermediate metrics that goes from 130 October 2003 through 11 June 2004.  Please add some intermediate milestones by which progress can be gauged. The WAF also needs to reflect the evaluation of the prototype winding forms at PPPL during the time when the suppliers are preparing their Phase III proposals.  The output of that activity should be a report by the evaluation team to the SPEB.  Please identify the safety controls that would be appropriate for the prototype evaluation activity in the WP.  The WP and an updated WAF should be available for the FDR.
Your thoughts and feedback would be much appreciated.

Cc: Brown, Nelson, Williamson, Neilson, Chrzanowski, Malinowski, and Brooks

